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Fluidic control with Traveling Wave Micropump Driven by Laminated Piezoelectric Actuators

A FEHT (ER), & FHE® (ER), #E

OHR, /hSE HE? (ER)

Takaaki SUZUKI (Mem.), Hidetoshi HATA (Mem.), Isaku KANNO , Hidetoshi KOTERA (Mem.)

A micropump is one of the most important microfluidic components in Micro Total Analysis System (UTAS). We
have developed a traveling wave micropump driven by piezoelectric bimorph cantilevers and have been applied to a
biomaterial sensing system. In this paper, a valveless micropump driven by laminated piezoelectric actuators was
fabricated to miniaturize the traveling wave micropump. By miniaturization of the pump size, multiple micropumps
are integrated on one chip for fluid control in a microfluidic network. To confirm the validity of the pumping principle,
the fluid controllability in a branch microchannel integrated with two micropumps was measured using Micro Particle

Image Velocimetry (MicroPIV).
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Fig.1 Principle of fluid transport.
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Fig.2 Exploded view of traveling wave micropump.
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Fig. 3 Tip deflection of a laminated piezoelectric actuator
as a function of applied voltage at frequency of 300Hz.
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Fig.4 Frequency response of a laminated piezoelectric
actuator at applied voltage of 1Vp-p.
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Fig. 5 Relationship between applied frequency and
temperature of the piezoelectric actuator.
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Fig. 6 Relationship between applied voltage and
temperature of the piezoelectric actuator.
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Fig.7 Flow rate generated by the traveling wave
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